Introduction {#sec1-1}
============

Allergic rhinitis (AR) is an IgE-mediated disorder triggered by the exposure of nasal mucosa to allergens. This results in rhinorrhea, itching, sneezing, as well as sleep disturbance, which are easily observed and reported by parents or guardians. However, nasal congestion, the most common symptom of AR, may be more difficult to elicit from young children.\[[@ref1][@ref2]\]

The prevalence of AR and other allergic diseases has increased globally in the last three decades, and the geographical prevalence rates vary from 10% to 45%.\[[@ref3][@ref4]\] In addition to genetic factors, lifestyle factors influence the prevalence of AR and other allergic diseases. These include changing lifestyles, increasing vehicular pollution, increasing ownership of indoor plants and pets, choice of bedding and carpets, and an increasing use of air conditioning.\[[@ref5][@ref6]\] While major international epidemiological studies such as the International Study of Asthma and Allergy in Childhood (ISAAC)\[[@ref7][@ref8]\] and the European Community Respiratory Health Survey (ECRHS)\[[@ref9]\] have greatly increased our understanding of allergic disease prevalence in many parts of the world, but there remains a limited number of epidemiological studies in population older than 16 years from Saudi Arabia and the Eastern Mediterranean region.\[[@ref10]\] However, among children below the age of 15 years, Al Frayh and colleagues\[[@ref11]\] reported an increasing prevalence of rhinitis from 20% in 1986 to 25% in 1995. Another study\[[@ref12]\] that used the ISAAC Phase 1 questionnaire to evaluate rhinitis symptoms indicated a 26.5% prevalence among 6--15-year-old children in Saudi Arabia. More recently, a study that also used the ISAAC questionnaire reported a prevalence rate of 12.7% of AR in school children between the ages of 4 to 16 years.\[[@ref13]\]

AR is presently classified as intermittent or persistent on the basis of the symptoms duration according to the ARIA guidelines. In addition, AR is classified as mild, moderate, or severe according to symptom severity.\[[@ref1]\] The current study was conducted to assess the severity and prevalence of AR among school children in Jazan Region, Saudi Arabia using the ISAAC questionnaire.

Methods {#sec1-2}
=======

Study area {#sec2-1}
----------

This study conducted in Jazan (also called Gizan) region is one of the 13 regions of the SA. It is located on the tropical Red Sea coast in southwestern SA. Jazan covers an area of 11,671 km^2^ including some 5000 villages and towns with a total population of 1.5 million. Geographically Jazan Region divides into three zones (coastal, plain, and mountain), which intersected with perennial streams, these geographical factors may be a risk factor for AR.

Study design {#sec2-2}
------------

This was a cross-sectional study using the ISAAC questionnaire conducted among school children within Jazan Region, SA over a period of 3 months started in November 2015 to fulfill the proposed objectives.

Sample design and size {#sec2-3}
----------------------

The ultimate objective of the study was to correlate the environmental factors with the presence of AR-related symptoms among school children in Jazan Region, SA. For this purpose, multistage cluster random sampling was utilized. Jazan region is geographically classified into three distinct zones, the mountains, plain, and the coastal zones. Following Cochrain (1977), the suitable sample size determined on the basis of the standard formula:
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where,

*n*: the sample size.

π: is an anticipated proportion here, the prevalence of AR.

*Z*: the standardized variable that corresponds to 95% level of confidence.

*d*: the desired marginal error.

Since there is no prior knowledge about the prevalence of AR in the Jazan Region, we will set the values π = 0.5 to provide the maximum sample size, d the desired marginal error = 0.05, and *z* = 1.96, the study sample size, denoted (*n*), is given by:
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Since the sample proportion to the total population is \<0.05 of the total number of school students in Jazan Region, we do not need to use the finite population correction factor to adjust the sample size. However, to increase precision, which might be lost as a result of adopting multistage cluster sampling method, we multiply the sample size (*n*) by the design effect factor, which is the ratio of the variance of estimates for a particular sample design to the variance of estimates for a simple random sample of the same size. The design effect is equal to the number of geographical zones in Jazan Region, so that the minimum sample size required is 1152. The sample size distributed between areas, school level (elementary or intermediate schools), and both sexes according to the sex ratio in the schools. The schools as well students in the different clusters selected using simple random technique. For that the calculated sample were distributed according to the three geographical areas coastal, plain, and mountain as 250, 750, and 200, respectively. When distributing questionnaires we added 30% for each for non-responders.

Questionnaire {#sec2-4}
-------------

Questionnaire permission was obtained from the Oman University to use the Arabic version of the validated ISAAC questionnaire.\[[@ref14]\] The questionnaire was in two parts. Part one was the Arabic-translated version of the core ISAAC questionnaire, which comprised 21 questions posed to parents relating to the prevalence of eczema, rhinitis, and asthma in their children; the information requested included: (1) parental reports of symptoms of allergic diseases; (2) parental reports of diagnosed allergic diseases; and (3) parental reports of current symptoms of allergic disorders. The second part of the questionnaire contained questions relevant to possible environmental risk factors for the development of these conditions. These environmental questions were modified slightly to ensure that all questions were relevant to the Saudi context, for example, relating to housing conditions, exposure to animals and presence of animals at home, number of siblings and other people living in the house, and parental smoking. Data on these environmental risk factors will be reported separately in due course.

Data collection and analysis {#sec2-5}
----------------------------

These data had been entered and analyzed using the Statistical Package for Social Sciences (SPSS) software version 20.0. The qualitative data were presented as frequencies and percent. Independent *t*-test was used to compare quantitative variables between two study groups. Chi-square test was used for comparing qualitative variables between groups, Fisher exact test was used instead of the Chi-square with two by two tables when expected cell count \<5. A probability value of ≤0.05 was considered statistically significant.

Results {#sec1-3}
=======

A total of 1500 questionnaires were distributed to the students in both level elementary and intermediate schools all over Jazan Region, 1400 questionnaires were collected with response rate of 93.3%, most of them were Saudi 1273 (90.9%). Male students were 840 (60.0%) and female were 560 (40.0%). The age of participants ranged from 10 to 15 years with a mean of 12.8 ± 1.456 years and a median of 13 years. According to the residency, 811 (57.9%) students lived in rural, 64.7% of them were male, and 589 (42.1%) participants lived in urban area. Most of the students lived in lowlander area 840 (60.0%) and only 16.4% of them lived in mountain area, in which 63.5% of them were male. Elementary school students account 54.1% of total students; about 63% of them were male as shown in [Table 1](#T1){ref-type="table"} (this table was derived from the mother study which is concerned with identification of the role of environmental factors in development of AR among children in Jazan Region, Saudi Arabia, [https://www.slideshare.net/rpj001/allergic-rhinitis-among-children- jazan-region-saudi-arabia-role-of-environmental-factors](https://www.slideshare.net/rpj001/allergic-rhinitis-among-children-jazan-region-saudi-arabia-role-of-environmental-factors)).

###### 

The background characteristics of the study population

  Demographic characteristics   Gender - Frequency (%)   Total (%)    
  ----------------------------- ------------------------ ------------ -------------
  Age                                                                 
   10 years old                 33 (2.3)                 26 (1.9)     59 (4.2)
   11 years old                 134 (9.6)                84 (6.0)     218 (15.6)
   12 years old                 251 (17.9)               125 (8.9)    376 (26.9)
   13 years old                 177 (12.6)               117 (8.4)    294 (21.0)
   14 years old                 95 (6.8)                 96 (6.8)     191 (13.6)
   15 years old                 150 (10.7)               112 (8.0)    262 (18.7)
  Nationality                                                         
   Saudi                        751 (53.6)               522 (37.3)   1273 (90.9)
   Non-Saudi                    89 (6.4)                 38 (2.7)     127 (9.1)
  Residency                                                           
   Urban                        315 (22.5)               274 (19.6)   589 (42.1)
   Rural                        525 (37.5)               286 (20.4)   811 (57.9)
  Geographical distribution                                           
   Coastal                      229 (16.4)               101 (7.2)    330 (23.6)
   Plain                        465 (33.2)               375 (26.8)   840 (60.0)
   Mountain                     146 (10.4)               84 (6.0)     230 (16.4)
  Level of education                                                  
   Elementary                   477 (34.1)               280 (20.0)   757 (54.1)
   Intermediate                 363 (25.9)               280 (20.0)   643 (45.9)

The prevalence of AR related in the last 12 months was 27.1% as shown in [Table 2](#T2){ref-type="table"}. The prevalence according to background characteristics of study population showed clear statistical significance according to all parameters. The prevalence was high in lowlander and rural area in comparison to other areas. The prevalence in elementary and intermediate school was 209 (14.9) and 170 (12.2), respectively with *P* value of 0.013.

###### 

Prevalence of AR-related in the last 12 months according to the background characteristics of the study population

  Prevalence of AR-related in the last 12 months   Frequency (%)       χ^2^         *P*                                
  ------------------------------------------------ ------------------- ------------ ------------ ------------ -------- -------
  Residence                                        Urban               63 (4.5)     81 (5.8)     144 (10.3)   19.935   0.000
  Rural                                            152 (10.9)          83 (5.9)     235 (16.8)                         
  Geographical distribution                        Costal              58 (4.1)     25 (1.8)     83 (5.9)     10.917   0.000
  Lowlander                                        107 (7.7)           108 (7.7)    215 (15.4)                         
  Mountain                                         50 (3.6)            31 (2.2)     81 (5.8)                           
  Level of education                               Elementary school   124 (8.9)    85 (6.0)     209 (14.9)   6.230    0.013
  Intermediate school                              91 (6.5)            79 (5.7)     170 (12.2)                         
  Nationality                                      Saudi               203 (14.5)   155 (11.1)   358 (25.6)   5.912    0.015
  Non-Saudi                                        12 (0.9)            9 (0.6)      21 (1.5)                           

The nasal blocking is considered to be one of the most common symptoms of AR. Regarding the frequency of AR-related symptoms which indicate severity in the last 12 months according to the gender, our statistical analysis results found that the severity regarding nasal symptoms varied from nasal block to disturbed sleep due to nasal block where 97 (6.9%) had nasal block, 50 (3.6%) were males, 109 (7.8%) had nasal block interfering with daily activities, 57 (4.1%) were females, 12.1% had nasal block resulting in breathing difficulties, 113 (8.1%) were males, and 67 (4.7%) had disturbed sleep due to nasal block/problem, 37 (2.6%) were females. About 258 (18.4%) of all population urgently visited the emergency department due to nasal problems, 152 (10.8%) were males. Sixty-four (4.5%) were admitted due to nasal problems, 41 (2.9%) were males and 92 (6.6%) missed school days due to nasal block, 53 (3.8%) were males. The frequency of AR-related symptoms which indicate severity in the last 12 months according to gender of study population showed no statistical significance according to all parameters \[[Table 3](#T3){ref-type="table"}\].

###### 

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the gender

  Frequency of AR-related symptoms which indicate severity in the last 12 months   Frequency (%)   χ^2^        *P*                  
  -------------------------------------------------------------------------------- --------------- ----------- ------------ ------- -------
  Frequency of attacks of nasal block                                              50 (3.6)        47 (3.3)    97 (6.9)     2.318   0.128
  Frequency of nasal block interfering with daily activities                       52 (3.7)        57 (4.1)    109 (7.8)    1.811   0.178
  Frequency of nasal block resulting in breathing difficulties                     113 (8.1)       56 (4.0)    169 (12.1)   2.318   0.128
  Frequency of disturbed sleep due to nasal block/problem                          30 (2.1)        37 (2.6)    67 (4.7)     0.017   0.896
  Frequency of using nasal medication                                              30 (2.1)        36 (2.6)    66 (4.7)     1.992   0.158
  Frequency of urgent visits to emergency department due to nasal problems         152 (10.8)      106 (7.6)   258 (18.4)   2.330   0.127
  Frequency of admission due to nasal problem                                      23 (1.6)        41 (2.9)    64 (4.5)     1.853   0.173
  Frequency of missing school days due to nasal block                              39 (2.8)        53 (3.8)    92 (6.6)     1.901   0.168

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the nationality, showed clear statistical significance according to frequency of attacks of nasal block, frequency of nasal block interfering with daily activities, frequency of disturbed sleep due to nasal block/problem, frequency of admission due to nasal problem (*P* = 0.000, 0.003, 0.000, and 0.022, respectively), where the prevalence was higher among Saudi population \[[Table 4](#T4){ref-type="table"}\].

###### 

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the nationality

  Frequency of AR-related symptoms which indicate severity in the last 12 months   Frequency (%)   χ^2^       *P*                   
  -------------------------------------------------------------------------------- --------------- ---------- ------------ -------- -------
  Frequency of attacks of nasal block                                              86 (6.1)        11 (0.8)   97 (6.9)     18.771   0.000
  Frequency of nasal block interfering with daily activities                       109 (7.8)       0 (0.0)    109 (7.8)    18.329   0.003
  Frequency of nasal block resulting in breathing difficulties                     199 (14.2)      13 (0.9)   212 (15.1)   1.627    0.202
  Frequency of disturbed sleep due to nasal block/problem                          56 (4.0)        10 (0.7)   66 (4.7)     20.165   0.000
  Frequency of using nasal medication                                              65 (4.6)        1 (0.1)    66 (4.7)     2.556    0.110
  Frequency of urgent visits to emergency department due to nasal problems         111 (7.9)       11 (0.8)   122 (8.7)    4.328    0.288
  Frequency of admission due to nasal problem                                      64 (4.5)        0 (0.0)    64 (4.5)     9.675    0.022
  Frequency of missing school days due to nasal block                              92 (6.6)        0 (0.0)    92 (6.6)     3.994    0.407

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the level of education showed clear statistical significance according to all parameters except regarding the frequency of missing school days due to nasal block where the prevalence of AR-related symptoms indicate severity was higher among intermediate school children \[[Table 5](#T5){ref-type="table"}\].

###### 

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the level of education

  Frequency of AR-related symptoms which indicate severity in the last 12 months   Frequency (%)   χ^2^        *P*                   
  -------------------------------------------------------------------------------- --------------- ----------- ------------ -------- -------
  Frequency of attacks of nasal block                                              40 (2.8)        57 (4.1)    97 (6.9)     21.750   0.000
  Frequency of nasal block interfering with daily activities                       46 (3.3)        63 (4.5)    109 (7.8)    18.737   0.002
  Frequency of nasal block resulting in breathing difficulties                     99 (7.1)        113 (8.0)   212 (15.1)   30.050   0.000
  Frequency of disturbed sleep due to nasal block/problem                          16 (1.1)        50 (3.6)    66 (4.7)     27.470   0.000
  Frequency of using nasal medication                                              10 (0.7)        56 (4.0)    66 (4.7)     32.987   0.000
  Frequency of urgent visits to emergency department due to nasal problems         43 (3.1)        79 (5.6)    122 (8.7)    11.191   0.011
  Frequency of admission due to nasal problem                                      17 (1.2)        47 (3.3)    64 (4.5)     20.675   0.000
  Frequency of missing school days due to nasal block                              33 (2.4)        59 (4.2)    92 (6.6)     6.894    0.142

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the residence showed clear statistical significance according to frequency of disturbed sleep due to nasal block/problem, frequency of using nasal medication, frequency of urgent visits to emergency department due to nasal problems, and frequency of missing school days due to nasal block (*P* value = 0.000, 0.013, 0.000, 0.000, and 0.003, respectively), where the prevalence of AR-related symptoms indicate severity was higher among urban population regarding to this parameters \[[Table 6](#T6){ref-type="table"}\].

###### 

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the residence

  Frequency of AR-related symptoms which indicate severity in the last 12 months   Frequency (%)   χ^2^        *P*                   
  -------------------------------------------------------------------------------- --------------- ----------- ------------ -------- -------
  Frequency of attacks of nasal block                                              42 (3.0)        55 (3.9)    97 (6.9)     5.727    0.126
  Frequency of nasal block interfering with daily activities                       55 (3.9)        54 (3.9)    109 (7.8)    6.144    0.292
  Frequency of nasal block resulting in breathing difficulties                     84 (6.0)        128 (9.1)   212 (15.1)   0.610    0.435
  Frequency of disturbed sleep due to nasal block/problem                          40 (2.9)        26 (1.8)    66 (4.7)     25.659   0.000
  Frequency of using nasal medication                                              41 (2.9)        25 (1.8)    66 (4.7)     5.545    0.013
  Frequency of urgent visits to emergency department due to nasal problems         69 (4.9)        53 (3.8)    122 (8.7)    27.978   0.000
  Frequency of admission due to nasal problem                                      48 (3.4)        16 (1.1)    64 (4.5)     41.417   0.000
  Frequency of missing school days due to nasal block                              54 (3.9)        35 (2.5)    92 (6.6)     15.827   0.003

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the geographical distribution showed clear statistical significance according to all parameters where the prevalence of AR-related symptoms indicate severity was higher among lowlander population \[[Table 7](#T7){ref-type="table"}\].

###### 

Frequency of AR-related symptoms which indicate severity in the last 12 months according to the geographical distribution

  Frequency of AR-related symptoms which indicate severity in the last 12 months   Frequency (%)   χ^2^        *P*                              
  -------------------------------------------------------------------------------- --------------- ----------- ---------- ------------ -------- -------
  Frequency of attacks of nasal block                                              21 (1.5)        52 (3.7)    24 (1.7)   97 (6.9)     33.379   0.000
  Frequency of nasal block interfering with daily activities                       31 (2.2)        70 (5.0)    8 (0.6)    109 (7.8)    36.110   0.000
  Frequency of nasal block resulting in breathing difficulties                     24 (1.7)        122 (8.7)   66 (4.7)   212 (15.1)   13.920   0.000
  Frequency of disturbed sleep due to nasal block/problem                          21 (1.5)        38 (2.7)    7 (0.5)    66 (4.7)     12.456   0.053
  Frequency of using nasal medication                                              18 (1.3)        47 (3.3)    1 (0.1)    66 (4.7)     19.763   0.000
  Frequency of urgent visits to emergency department due to nasal problems         41 (2.9)        79 (5.7)    2 (0.1)    122 (8.7)    34.908   0.000
  Frequency of admission due to nasal problem                                      19 (1.3)        43 (3.1)    2 (0.1)    64 (4.5)     26.342   0.000
  Frequency of missing school days due to nasal block                              20 (1.4)        62 (4.4)    10 (0.8)   92 (6.6)     48.282   0.000

Discussion {#sec1-4}
==========

The severity and prevalence of AR among school children in Jazan Region, Saudi Arabia. Based on this study, the prevalence of AR is estimated at 27.1%. This compares with other studies carried out in Madinah using the ISSAC protocol, which have previously shown a prevalence of 40% of children -- within the first 8 years of life\[[@ref15]\] and 38.6% in Riyadh.\[[@ref16]\] The ISSAC method considers seasonal AR predominantly, while other types of rhinitis, such as perennial disease, are not studied.\[[@ref17]\]

Large international, multicenter studies have shown significant variations in the prevalence of rhinitis and other allergic diseases between various parts of the world, between various age groups, and between different socio-economic classes. The multicenter studies have also indicated significant variations in the severity of each of the conditions. The multifactorial nature of rhinitis, especially with regards to the environment, affluence lifestyles, pollution, and climate, makes it difficult to match data with an identical population group, and the Phase III ISAAC publications have demonstrated this problem.\[[@ref3]\] The World Allergy Organization recently published the White Book on Allergy (2011) that reported AR to affect between 10% and 30% of all adults and as many as 40% of children. The World Health Organization has estimated that 400 million people in the world suffer from AR.\[[@ref18]\]

In our study the frequency of AR-related symptoms which indicate severity in the last 12 months according to gender of study population showed no statistical significance according to all parameters, these results disagreed with Al-Ghobain *et al.*,\[[@ref16]\] who reported that the present study shows that girls report more rhinitis symptoms during the preceding 12 months compared with boys.

The prevalence of AR-related symptoms which indicate severity was higher among intermediate school children. These results disagreed with Pawankar *et al.*\[[@ref19]\] who indicated that the educational level of elementary school increased the risk of AR also support our inference. Since health education, awareness, and media promotion of asthma and AR have been increased over the past few years in Mainland China, it is possible that the prevalence of AR may have been overestimated in individuals with poor educational background, considering that 45.5% of the rural participants only received elementary school education in the present study.

In our study the prevalence of AR-related symptoms which indicate severity was higher among urban population regarding to nasal blocking symptoms, these results may be due to some environmental factors which can affect the prevalence of severe asthma symptoms in different areas. Several epidemiology studies have shown that exposure to environmental tobacco smoking (ETS) and other air pollutant factors which are more common in urban environment than rural is associated with poor respiratory health in children, adversely affect lung function, and may increase the risk of development of bronchial asthma. This also matched other previous studies.\[[@ref20][@ref21]\]

Conclusion {#sec1-5}
==========

In conclusion, it was clear that the prevalence of AR among Saudi school children is 27.1%. Living in urban areas, intermediate school education level, and lowlander population are significant risk factors for the prevalence and severity of AR.

Limitations of the study {#sec2-6}
------------------------

Although the present study is the first to estimate prevalence and severity of AR in Jazan, Saudi Arabia, it has some significant limitations. First the study was based on sample size, so the frequency of these factor results should be interpreted carefully. Second, our participants were school age students and the questionnaire filled by their parents, who gave an over/under-estimated answers. Third, this study depends on participant experience to report symptoms, which can be misinterpreted in form of over/under-estimated symptoms, which may affect the result of this study. Finally correlation of environmental factors with RA-related symptoms should be confirmed by laboratory tests.
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